PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-333626 
(43)Date of publication of application : 22.12.1995 



(51)Int.CL 



G02F 1/1341 



(21) Application number : 06-123616 

(22) Date of filing : 06.06.1 994 



(71) Applicant : MATSUSHITA ELECTRIC IND 

CO LTD 

(72) Inventor : IKUNO KUNIHIKO 

TAZAWA KIYOSHI 
MATSUOKA SUSUMU 
MATSUSHITA HIROMASA 



(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 



(57)Abstract: 

PURPOSE: To provide a liquid crystal display device 
capable of preventing a sealing defect of liquid crystal 
injection ports and a process for producing such liquid 
crystal display device. 

CONSTITUTION: This liquid crystal display device has 
a sealing material for sticking an upper substrate 21 
and lower substrate 22 which are two sheets of 
electrode substrates facing each other. The device 
described above is provided with the liquid crystal 
injection ports 24, 24* formed by partly notching this 
sealing material 23. The end 29 of an extension part 
28 formed by the sealing material 23 arrives at glass 
end faces 26, 27. Port sealing agents 30, 30' come 
into direct contact with the end 29 at the time of 
sealing the liquid crystal injection ports 24, 24' and, 
therefore, sure sealing of the liquid crystal injection 
ports 24, 24' is possible. 
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CLAIMS 



[ClaimCs)] 

[Claim l] The liquid crystal display which 
prepared the installation section which it 
has the sealing compound which sticks 
two aforementioned electrode substrates 
while enclosing the liquid crystal inserted 
into two electrode substrates which 
counter, and a part of aforementioned 
sealing compound is cut and lacked, a 
liquid crystal inlet is prepared, and it is 
installed in the both sides of the 
aforementioned liquid crystal inlet 
toward a glass end face from the 
aforementioned sealing compound, and 
an edge attains to the aforementioned 
glass end face of at least one sheet 
between two aforementioned electrode 
substrates. 

[Claim 2] The manufacture method of the 
liquid crystal display according to claim 1 
which applies the sealing compound 
which serves as the installation section at 
the aforementioned glass plate in front of 
**** ranging over the aforementioned 
scribe line, and is cut by the scribe line 
after that in case a glass plate is ****(ed) 
along with a scribe line and the electrode 
substrate of a desired size is 
manufactured. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to a liquid crystal display and its 
manufactvire method. 
[0002] 

[Description of the Prior Art) While a use 
expands the latest liquid crystal display 
as display, such as a notebook personal 
computer, a desktop personal computer, 
or a workstation, big screen- ization is 
progressing. 

[0003] These liquid crystal displays put 
liquid crystal between two electrode 
substrates which counter, have it on the 
voltage between electrode substrates, 
orientation of the hquid crystal molecule 
is carried out, and a screen display is 
performed by changing the permeability 
of light. And generally as a method of 
pouring liquid crystal into between 
electrode substrates (i.e., a liquid crystal 
cell), and formiug a liquid crystal layer, 
the vacuum pouring in method is used. 
After this preparing a liquid crystal 
display cell and liquid crystal into a 
vacuum housing and making the inside of 
a vacuum housing into the vacua of about 
1x10 to 5 [ 1x10-3 to ] torrs with a 
vacuum pump. Liquid crystal is poured 
into a liquid crystal cell from a liquid 
crystal inlet by operation of the pressure 
differential of the atmospheric pressure 
and the atmospheric pressure in a liquid 
crystal cell, and the capillarity of liquid 
crystal by immersing the Uquid crystal 
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inlet side of a liquid crystal cell several 
mm into liquid crystal, leaking gradually 
the vacuum housing which is next in a 
vacua, and retiurning to atmospheric 
pressure. And it is the method of applying 
an obturation agent to a liquid crystal 
inlet with an obturation agent 
regurgitation machine at a liquid crystal 
inlet when Uquid crystal poiu*ing is 
completed, and obturating an obturation 
agent by ultraviolet- rays-hardening or 
heat- hardening. 

[0004] Here explains the composition of 
the Uquid crystal inlet of the conventional 
liquid crystal display using drawing 6 
and drawing 7 . 

[0005] In drawing 6 and drawing 7 , the 
upper substrate of a hquid crystal display 
and 2 are the same, and 1 is the lower 
substrate of a liquid crystal display. The 
upper substrate 1 and the lower 
substrate 2 are stuck by the sealing 
compound 3, and the sealing compound 3 
forms the side-attachment-wall section of 
a liquid crystal cell. And the liquid crystal 
inlet 4 and 4' which cut and lack a part of 
one side of a sealing compound 3, and 
pour in Uquid crystal were prepared, the 
sealing compound 3 was installed 
towards the glass end face 6 from the 
liquid crystal inlet 4 and the shoulder 5 of 
the both sides of 4*, and the installation 
section 7 is formed. 8 is the edge of the 
termination of the installation section 7. 
This liquid crystal inlet 4 and 4' are 
obturated by the obturation agent 9 and 



9' after liquid crystal pouring, and the 
Uqxiid crystal layer 10 is formed in the 
liquid crystal ceU. 

[0006] Next, the application of a seaUng 
compound 3 is explained using drawing 8 . 
The upper substrate 1 and the lower 
substrate 2 of a liquid crystal display 
**** a big glass plate, and have obtained 
the size of a required size. Although **** 
is performed along with the scribe lines 
12 and 13 in every direction, the sealing 
compound 3 is usually applied before ****. 
However, a sealing compound 3, 
especially the installation section 7 are 
not conventionally applied ranging over 
the scribe lines 12 and 13. This is for 
being easy to produce the scribe line 12 
and poor **** which have a foreign 
matter on 13. Therefore, as for the 
conventional liquid crystal display, the 
edge 8 of the Uquid crystal inlet 4 and the 
installation section 7 which forms 4' had 
not reached even the glass end face 6 like 
drawing 6 , drawing 7 , and drawing 8 . 
[0007] 

[Problem(s) to be Solved by the 
Invention] In case liquid crystal is poured 
in by the vacuum poviring-in method, in 
order to immerse liquid crystal inlet 4 
and 4* side into Uquid crystal, the liquid 
crystal inlet 4 and 4' will get wet in Uquid 
crystal. When the liquid crystal inlet 4, 
the obturation agent 9 which obtvirates 4\ 
and 9' are appUed in this state, there is a 
case which wdl be in the state where the 
obturation agent 9 and 9' floated on the 
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adhering liquid crystal, and becomes poor 
obturation. Although how to sample and 
remove the hquid crystal inlet 4 and the 
liquid crystal adhering to 4' by the clean 
waste cloth just before applying the 
obturation agent 9 and 9* can be 
considered in order to prevent this The 
liquid crystal adhered and got blocked in 
the cell gap 11 of a liquid crystal display 
cell like drawing 7 if the edge 8 of the 
hquid crystal inlet 4 and the installation 
section 7 which forms 4* has not reached 
the glass end face 6 like before sake, It 
does not arrive at the edge 8 of the 
applied obturation agent 9 and the 
installation section 7 in which 9* forms 
the liquid crystal inlet 4 and 4\ It is 
because it remains without the ability 
wiping off the liquid crystal got blocked in 
the cell gap 11 of a liquid crystal display 
since this has distance to the edge 8 of the 
installation section 7 which forms the 
liquid crystal inlet 4 and 4* from the glass 
end face 6 even if it carries out the 
process which wipes off the obturation 
agent 9 and the liquid crystal attached to 
beforehand appUes 9* at the liquid crystal 
inlet 4 and 4' by the clean waste cloth. 
And as a result, obturating will become 
poor. 

[0008] this invention solves the 
above-mentioned technical problem, and 
it aims at offering the liquid crystal 
display which can prevent poor 
obturation of a hquid crystal inlet, and its 
manufacture method. 



[0009] 

[Means for Solving the Problem] It has 
the sealing compound which sticks two 
aforementioned electrode substrates 
while this invention encloses the liquid 
crystal inserted into two electrode 
substrates which counter, in order to 
solve the above-mentioned technical 
problem. It has the composition which 
prepared the installation section which a 
part of aforementioned sealing compound 
is cut and lacked, a hquid crystal inlet is 
prepared, and it is installed in the both 
sides of the aforementioned hquid crystal 
inlet toward a glass end face from the 
aforementioned sealing compound, and 
an edge attains to the aforementioned 
glass end face of at least one sheet 
between two aforementioned electrode 
substrates. 

[0010] And in case the manufacture 
method of the hqmd crystal display of the 
above-mentioned composition **** a 
glass plate along with a scribe line and 
manufactxires the electrode substrate of a 
desired size, it is the manufacture 
method which applies the sealing 
compound which serves as the 
installation section at the aforementioned 
glass plate in front of **** ranging over 
the aforementioned scribe line, and is cut 
by the scribe line after that. 
[0011] 

[Function] If the above-mentioned 
composition wipes off and removes the 
hquid crystal adhering to the hquid 
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crystal inlet by the clean waste cloth just 
before applying an obturation agent, 
since the edge of the installation section 
formed by the sealing compound will 
expose this invention to a glass end face, 
when an obturation agent is applied, the 
edge and obturation agent of the 
installation section contact directly, and a 
liquid crystal inlet can be obturated 
certainly, without an obturation agent's 
getting wet and crawling it by liquid 
crystal. 
[0012] 

[Example] Hereafter, one example of this 
invention is explained based on a 
drawing. 

[0013] In drawing 1 , the upper substrate 
of a hquid crystal display and 22 are the 
same, 21 is the lower substrate of a hquid 
crystal display, and both the upper 
substrate 21 and the lower substrate 22 
are electrode substrates which have an 
electrode, they carry out phase opposite 
and are arranged. And the upper 
substrate 21 and the lower substrate 22 
are stuck by the sealing compound 23. A 
sealing compound 23 encloses the liquid 
crystal inserted by the upper substrate 21 
and the lower substrate 22, that is, is 
functioniag also as the 
side-attachment-wall section of a liquid 
crystal cell. And the hquid crystal inlet 24 
for cutting and lacking one side of a 
sealing compound 23, and pouring in 
liquid crystal and 24' were prepared, and 
the installation section 28 which installed 



the sealing compound 23 toward the glass 
end face 26 of the upper substrate 21 and 
the glass end face 27 of the lower 
substrate 22 from the shoulder 25 which 
are the liquid crystal inlet 24 and the 
both-sides sealing compoxind of 24' is 
formed. Although the edge 29 which is 
the termination of the installation section 
28 has prepared [ in the case of this 
example ] like drawing 2 to the glass end 
faces 26 and 27 of the both sides of the 
upper substrate 21 and the lower 
substrate 22 in the case of the length 
with same upper substrate 21 and lower 
substrate 22 Like drawing 3 , when the 
upper substrate 21 is shorter than the 
lower substrate 22, it is good, when the 
lower substrate 22 is shorter than the 
upper substrate 21 to the glass end face 
26 of the upper substrate 21 to form the 
installation section 28 of a sealing 
compound to the glass end face 27 of the 
lower substrate 22 like drawing 4 . And 
the liquid crystal inlet 24 and 24' enter 
into 0.5 to 1.5mm liquid crystal inlet 24, 
and 24' side from the glass end faces 26 
and 27 by the obturation agent 30 and 30', 
and are obturated. 

[0014] Next, the 1 manufacttu-e method 
for forming the edge 29 of the installation 
section 28 of a seaUng compound 23 to the 
glass end faces 26 and 27 is explained. 
[0015] The upper substrate 21 or the 
lower substrate 22 of a liquid crystal 
display **** a big glass plate like 
drawing 5 (a), and has obtained the size 
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of a required size. And although **** is 
performed along with the scribe lines 41 
and 42, the sealing compovind 23 is 
usually applied before ****. If the 
installation section 28 formed by the 
sealing compound 23 is applied ranging 
over the scribe Une 42 in the case of this 
example When it **** by the scribe line 
42, the edge 29 of the installation section 
28 is formed by cutting the installation 
section 28 by the scribe line 42. The 
scribe line 42 serves as the glass end face 
26, and the upper substrate 21 or the 
lower substrate 22 which has the 
configuration where the edge 29 reached 
the glass end faces 26 and 27 as a result 
is obtained. 

[0016] Although the sealing compound 
was applied by pattern like drawing 5 in 
this example, this invention is not limited 
to this application pattern. For example, 
you may use a pattern which the 
installation section 28 of the adjoining 
substrate connected like drawiag 5 (b). In 
this case, before ****, the installation 
section 28 of a substrate on either side 
has connected ranging over a scribe line, 
the installation section 28 is bisected by 
**** and the edge 29 of the installation 
section 28 serves as a configuration 
which reached the glass end faces 26 and 
27 simultaneously. 

[0017] Operation operation at the time of 
actually obturating a liquid crystal inlet 
in the above-mentioned composition is 
explained. After pouring Uquid crystal 



into a liquid crystal cell by the vacuum 
pouring in method, the aforementioned 
liquid crystal cell is sandwiched with a 
metal spacer, and the aforementioned 
whole liquid crystal cell surface is 
uniformly pressed by the coil spring. 
When a liquid crystal cell is pressed, it 
will be shrunken. Liquid crystal is 
extruded only for the part shrunken at 
this time. Then, although it becomes the 
obturation agent 30 and the process 
which applies 30* to the liquid crystal 
inlet 24 and 24*, if the obturation agent 
30 and 30* are applied while the liquid 
crystal attached at the time of liquid 
crystal pouring and the extruded liqviid 
crystal had been attached, the obturation 
agent 30 and 30' are crawled by the 
adhering liquid crystal, and it cannot 
apply well. Therefore, in this example, 
the process which wipes off the liquid 
crystal which adhered in the clean waste 
cloth was added, and the obturation 
agent 30 and 30' were applied to the 
liquid crystal inlet 24 and 24' with the 
dace spacer after that. In this example, 
since the edge 29 will be exposed if the 
obturation agent 30 and 30' are applied, 
since the edge 29 of the installation 
section 28 formed by the sealing 
compound 23 has reached the glass end 
faces 26 and 27 and the obturation agent 
30 and 30' contact a direct sealing 
compound, the obturation agent 30 and 
30* are not crawled by the hquid crystal 
which adhered Like before. 



5 



JP07-333626A 



[0018] Next, the liquid crystal cell which 
had shrunken when the pressure which 
was being pressed was canceled expands. 
A suction force acts on the obturation 
agent 30 and 30' which this applied, and 
the obturation agent 30 and 30' are 
attracted by the liquid crystal inlet 24 
and 24*. And an obturation process will be 
completed if the obturation agent 30 and 
30' are stiffened after fixed time passes. 
[0019] The obturation agent 30 and the 
suction size of 30* are controllable by 
managing the time to hardening, after 
cancehng press. What is necessary is just 
to manage time since ultraviolet rays 
hardening type adhesives were used as 
the obturation agent 30 and 30*, after 
cancehng press until it irradiates 
ultraviolet rays in this example. 
Moreover, even if it uses heat-hardened 
type adhesives, it does not interfere. 
[0020] 

[Effect of the Invention] Since the edge of 
the installation section formed by the 
sealing compound has reached to the 
glass end face according to this invention 
so that clearly from the above 
explanation and the edge of the 
installation section is exposed to a glass 
end face by wiping off and removing the 
Uquid crystal adhering to the Uquid 
crystal inlet by the clean waste cloth just 
before applying an obturation agent, an 
obturation agent contacts a direct sealing 
compound, and since a liquid crystal inlet 
can be obturated without an obturation 



agent's getting wet and crawhng it, a few 
liquid crystal display with faulty 
obturation can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The plan showing the basic 
composition of the Uquid crystal display 
of one example of this invention 
[Drawing 2] The important section cross 
section in a-a' of drawing 1 of this hquid 
crystal display 

[Drawing 3l The important section cross 
section of another example of this Uquid 
crystal display 

[Drawing 4 1 The important section cross 
section of another example of this liquid 
crystal display 

[Drawing 5l The plan showing the 
manufacture method of this liquid crystal 
display 

[Drawing 6] The plan showing the basic 
. composition of the conventional Uquid 
crystal display 

[Drawing 7l The important section cross 
section in b b' of drawing 2 of this Uquid 
crystal display 

[Drawing 8] The plan showing the 
manufacture method of this liquid crystal 
display 

[Description of Notations] 

21 Upper Substrate 

22 Lower Substrate 

23 Sealing Compound 

24 24* Liquid crystal inlet 
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26 27 Glass end face 

28 Installation Section 

29 Edge 

30 30' Obturation agent 
41 42 Scribe line 
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